Background: Accurate diagnosis about knowledge, behavior and risk perception relative to the HPV virus is a cornerstone to design effective interventions related to the promotion, prevention and reduction of the individual vulnerability to HPV among adolescents and young adults.
INTRODUCTION
The human papillomavirus (HPV) is the most prevalent sexually transmitted disease (STD) in the sexually active population. The HPV is considered an important public health issue for its causal relationship with the cervical cancer (1) (2) (3) . Unlike others STDs, the HPV can be transmitted by genitals direct skin contact and during the anal and oral intercourse (1, 2, 4, 5, 9) . There are factors related to the sexual behavior which are directly associated with the infection such as: early onset of sexual intercourse, and the background risk of the sexual partner(s).
The most effective way to prevent the infection requires the absolute sexual abstinence but it is considered impractical. However, it is possible to reduce the likelihood of becoming infected with a monogamy relationship, circumcision, and the use of condom that only provides some degree of protection; and the use of vaccines that provide immunity to certain types of HPV (10) .
Scientific evidence indicates that most adolescents and young adults have information about HPV infection and its consequences; however, the majority do not know about ways of transmission, prevention methods and its consequences; in particular, the relationship between the virus and the development of several cancer types. Therefore, this age group has a low risk perception of acquiring HPV virus (1.11-14) .
In general, it has been found a good level of knowledge about other STDs among this population (6, 15) ; however, there is much misinformation about HPV despite its serious consequences (11, 12) . It is possible that HIV education has eclipsed the teachings over other STDs, including HPV (6, 9, 15, 16) .
Studies carried out with sexually active college students have shown that most of them have a low knowledge about HPV and its sexual risk behavior (12, 14, (17) (18) (19) (20) (21) (22) . A low knowledge combined with low risk perception about HPV infection increases the likelihood of infection (19) . Therefore, the first step to change the risk behavior is to get people to recognize the existence of HPV infection, in order to increase their risk perception of infection acquisition (13, 14, 23) ; the second step is for people to use health services for diagnosis, treatment and monitoring of the damages caused by HPV evolution (12) (13) (14) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) .
The population of adolescents and young adults require educational interventions that strengthen HPV knowledge through effective, accurate and truthful information based on their local community behavioral characteristics. The acknowledgment of specific conditions about HPV dissemination among this population is a key requirement in order to restrain the spread of this infection. Therefore, it is important to consider the behavioral dimension along with biological risk perception in order to point out the mediation between the ways of thinking and acting. The prevention models should take into account the concept of vulnerability for the development, implementation and evaluation of interventions that face HPV because it includes the dynamics of individual, social and programmatic dispositions.
The concept of vulnerability was developed by Mann, Tarantola & Netter, in the field of HIV prevention and has to do with the factors that need to be considered to avoid the exposition of individuals to the risk of infection transmission (27) . Ayres & al. conceptualize vulnerability as "different susceptibility degrees and characteristics of individuals and communities to acquire the infection or be ill, that depend on social , programmatic and individual aspects as a whole, that come along with the problem and the resources to cope with it " ( 28, 29) .
The assessment of individual variables is fundamental to address vulnerability for HPV infection given that personal vulnerability for the infection increases by the lack of precise, relevant and exhaustive information, the lack of skills to make adequate decisions, the difficulty to access to health services and supplies, and the grade of confidence to support or introduce behavioral changes ( 27) .
Social vulnerability refers to the grade of protection that society owns related with the infection, it focuses on the economic, political and cultural aspects, along with other issues such as the social and gender relations, in particular ( 30 ) .
The variables cited before, affect the programmatic vulnerability as well. This vulnerability evaluates the advantages and limitations of the prevention and control programs, as well as the assistance to the health programs, regardless if they come from governmental, non-governmental or private field, and constitutes a set of actions closely related to the social and individual scope (30) . In this sense, the vulnerability is a relative dimension, that is, everybody is vulnerable, but each person has his/her own level and type of vulnerability according to his/her socio-economic, cultural, political, and religious and gender circumstances that go beyond the exclusively individual responsibility (31) .
It is evident the need to promote health interventions that will improve HPV knowledge in order to encourage behavioral changes in the communities. In this sense, the cited premises must address the diagnosis about knowledge, behavior and risk perception relative to the HPV virus in adolescents and young adults; as a starting point to design effective interventions related to the promotion, prevention and reduction of the individual vulnerability to HPV infection at local, regional and national communities.
In the literature reviewed for this work, there is no evidence about the use of questionnaires for measuring knowledge and behavior in order to design and carry out prevention programs to HPV infection in adolescents and young adults from the vulnerability perspective. This findings point out the need of an assessment tool that measures individual and social vulnerability, as well as actions of a programmatic plan. The individual vulnerability has to do with those behaviors that increase the likelihood of getting the HPV infection or be sick at VPH transmission contexts, along with the risk perception of developing the infection; the social vulnerability refers to the ability of the individual to access to health services, to obtain information, and make effective use of them; and the programmatic level is the strength of health actions in individuals for the prevention and control to infection ( 29) .
In relation to the findings, the authors designed a questionnaire that measures the following aspects: a demographic profile (work, educational settings, family and type of health insurance); issues related to sexual behaviors (those can interfere with the vulnerability to infection of the virus); knowledge related to HIV transmission; and knowledge about HIV prevention (access to health services and perceived vulnerability to infection).
In consequence, it is necessary to obtain evidence that supports is the items of the questionnaire are properly written and relevant for measuring knowledge and willingness to act preventively against HPV in college students who are building their sexual experiences in the context of Bogotá -Colombia. So, the purpose of this study is to get evidence for the content validity of the questionnaire that measures knowledge and willingness to act preventively against HPV in adolescents and young adults.
METHOD
The authors designed a questionnaire that measures knowledge and willingness to act preventively against HPV in adolescents and young adults base on a review of literature. For the design of this questionnaire, the authors followed Lynn´s methodology (32) : definition of the construct to be measured and its dimensions, the development of the questionnaire items and the content validity indicators through expert assessment. In addition, a cognitive interview with potential users of the questionnaire was carried out to adjust vocabulary, instructions and items (33) .
The content validation procedure of the questionnaire involved three stages: in the first stage, the questionnaire was evaluated by three thematic experts and two psychometrics experts, in order to assess relevance, clarity, accuracy and sufficiency of the items. They also examined if any item needed to be modified or if it was necessary to remove one or more items.
In the second stage, a new version of the questionnaire was designed taking in consideration the experts suggestions. This instrument had 47 items and four dimensions. 42 college students answered this questionnaire after they signed an informed consent to participate in this study.
A cognitive interview was carried out with the students in order to optimize the items structure in terms of clarity and comprehension. The authors also evaluate social desirability and based on the results, decided which items needed to be modified or had to be eliminated. In order to do that, students were given the instruction to identify grammar errors as well as difficulties regarding items comprehension; they asked for suggest different ways to improve item´s wording; identify the items that were uncomfortable to answer and make suggestions to improve them; identify specific word that couldn´t be understood; identify items that could and could not be answered honestly from the start; and make suggestions to make improve items wording so that participants can answer them in an honest way. Once the participants had completed the questionnaire, one of the researchers reviewed all the aspects mentioned before regarding the structure of items.
Based on the previous results, the authors developed the third version of the questionnaire which had 36 items, 14 open ended questions and 22 closed-ended questions. The items were organized into four dimensions: socio-demographic profile, sexual behavior, knowledge of HPV transmission and knowledge of HPV prevention.
In the third stage, 16 experts evaluated the questionnaire; five of them had participated in the first stage of this study. Two forms were assigned to each expert, the first one evaluated items appropriateness, regarding the four dimensions and each expert was asked to classify items in one of the four dimensions of the questionnaire (34) , considering the following rules: each item can only measure one dimension; if necessary, new dimensions could be suggested; there is no limit of dimensions; the total number of dimensions cannot exceed the number of items; all items must belong to a dimension.
The second form had criteria to evaluate clarity and wording of items, so each expert was asked to rate each item in a numeric scale ranging from 1 to 5 as follows: 1= the item cannot be understood, has semantic, syntactic and grammar errors; 2= most words in the item have to be modified according to their meaning; 3= some words in the item have to be modified according to their meaning; 4= there is need for some modifications in specific words of the item; 5= the item is understandable, its semantics, syntax and grammar are adequate.
Data gathered form experts were analyzed in order to find out if item´s wording was appropriate. Data analysis was carried out through the statistical package SPSS 19.0 version and EXCEL.
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Content validity indicators involved the content agreement index proposed by Lynn ( 32) to determine the agreement level among experts regarding clarity and wording of items.
On other hand, the concept mapping methodology proposed by Trochim (35) and adapted by Carpenter (34) and Bedi (36) , was used to evaluate the conceptual structure of the questionnaire, and for the data analysis was used SPSS 19 version. This methodology represents data through the shaping of points in a Cartesian coordinated system when there is information about similarities among items. In order to apply this methodology, first a data analysis was conducted using an alternating least-squares algorithm (ALSCAL) to perform non-metrical multidimensional scaling (MDS) technique with a two-dimension solution, following the procedure described by Carpenter (34) .
For the MDS, the stress index was estimated. This index is used to determine the number of dimensions that better represent data, so values closer to zero indicate better fix, that is, when there is little discrepancy between the similarity matrix and the distances in the map resulting from the MDS. The stress index was estimated with different solutions (six) and the graph showing the stress values versus the number of dimensions analyzed. According to Trochim (35) when complex phenomena are addressed, stress values below 25% for two dimensions are considered acceptable. This index is used to determine how well the number of resulting dimensions (two in this case) represent data (Stress < .10 is considered ideal; values that range between >.10 and <.25 are considered adequate for studies like this).
Data obtained from X and y Cartesian coordinates, resulting from the non-metric MDS analysis were used to run the hierarchical cluster analysis (HCA) using the Ward algorithm (35) . The results of HCA were used to select the ideal number of clusters (conceptual group) taking into account the semantic analysis of each one (37) and the estimated value of the bridging index for item and cluster (36, 37) .
The bridging index is a mathematical index that is estimated for each item that configures a specific conceptual group, it has a range between zero and one and it points out how many times an item was classified with other items that were near in the map resulting from the non-metric MDS (36, 37) . Bridging index values for a particular item (i) closer to zero show that the item is related to items in the corresponding cluster and values near >.70 show that the item has a weak relation with items in the conceptual group. Thus, it is assumed that items with bridging values closer to zero are conceptual related to the dimension that structures the cluster where the items were assigned to (37, 38) .
Additionally, It was estimated the average bridging index per cluster using the method proposed by Bedi (36) , values close to zero indicate that experts had a greater level of conceptual homogeneity respect to the items of a given cluster; by contrast, a high value of this index indicates that experts had different meanings for items of a particular cluster (37) , for example, a cluster with low conceptual homogeneity would have an average bridging index greater than 0.7.
RESULTS
Firstly, the results obtained for the 16 experts regarding the conceptual structure of the questionnaire using the concept mapping methodology are presented. Secondly, the concordance level related to the clarity and wording of the questionnaire.
Evidence of the conceptual structure of HPV vulnerability questionnaire. To determine the frequency the items were grouped in the same conceptual dimension by experts, non-metric MSA ALSCAL was performed with different number of solutions (six) and the graphic that showed the values of stress versus the number of dimensions with a solution of two dimensions was analyzed. The value of stress obtained was 12% (<25% adequate) for a two dimensional solution (see figure 1 ) Figure 1 . STRESS values to the MSA solutions with different dimensions.
The data of the coordinate obtained in the MSA of ALSCAL, were entered for the hierarchical cluster analysis using Ward's algorithm, these results were used to select the number of conceptual groups that best represented the data (see figure 2 ) Figure 2 . Clusters of the content validity study of the vulnerability to HPV questionnaire.
Source: Self-elaboration Finally, it was calculated the Bridging index for each item per cluster and it was estimated the Bridging index average per cluster (see table 1 ). According to the observed data in table 1, the average values of the Bridging index per cluster obtained for this study, indicate that experts have conceptual homogeneity per cluster in general (38-59), data suggest that the test has an adequate conceptual structure in terms of the dimensions that comprise (demographic profile, sexual behavior, knowledge of transmission and prevention knowledge) (see Figure 2) . However, the values obtained for the Bridging index per item (> 0.7) suggest from the perspective of experts that some reagents may not belong conceptually to the dimensions of the test as in the case of items 9, 10, 11 and 16 (demographic profile); 23 and 36 (sexual behavior); and 17 and 29 (knowledge of prevention).
Table1. Concordance rate between experts per item for the vulnerability to HPV questionnaire (N=16
Evidence of clarity and wording of the items of the vulnerability to HPV questionnaire
The results of the concordance rate regarding the wording and clarity of the items between experts (see table 2) were adequate for the questionnaire in general (0.88) and for each one of the dimensions (from 0.81 to 0.96). According to Lynn (32) , a rate of 0.80 or more indicates agreement between the judges as for dimension of the questionnaire (p<0,05). 28, 29, 30, 31, 32, 33, 34, 35 Source: Self-elaboration Thirty-one items showed an adequate concordance rate ≥0,80. The items 14, 17, 18, 20 and 21 presented a concordance rate <0,80, so they require modifications to improve its wording and clarity (see table 3 ). The judges did not make any comment in relation to the design and the form of register of the answers. Source: data from the studio. Note: index >0.8 identify agreement among the judges by sub scale of the questionnaire with p<.05 (Lynn (33) .
DISCUSSION
This study explored the conceptual structure of the questionnaire on knowledge and willingness to act preventively against Human Papillomavirus (HPV), in adolescents and young adults, using Concept Mapping methodology. (34) (35) (36) .
The evidence in this regard through the multidimensional scaling analysis, the hierarchical cluster analysis and the statistical Bridging suggests that the instrument presents four dimensions: socio-demographic profile, sexual behavior, knowledge of transmission and knowledge of prevention (34, 36) .
Moreover, evidence obtained by Lynn's concordance rate (32) , regarding wording and clarity of the items from the experts' perspective suggests that the majority of the items do not present problems of wording; however, the items 14, 17, 18, 20 and 21 require some modifications in certain words, so these items will be revised in the construction of the new version of the questionnaire.
Besides, according to the estimated of the statistical Bridging (>7) it is not clearly determined the relevance of the dimension of the items 9, 10, 11 and 16, 17, 23, 29 and 36 which are presented in the current questionnaire. Consequently, the location of these items will be also reviewed to the new version of the questionnaire (36) .
Evidence obtained with respect to the content validity of the questionnaire suggests that its structure is relevant for measuring vulnerability factors regarding HPV in undergraduate students (27, 30) , although the suggested agreements must be done prior to using the questionnaire in the study field.
